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(57) 

CtH.SE 3 CPU 16. ^-^7 18*5*^20(3:. > 
-t y =j> h i 4 */ror s DR am l 2 r £ -iz 

7s-<T£ c ^t'j3>hD-7] 4t*. TiUz^JHWWifc 
*-?tt*S'<7 Vr 1 8*^2 0CC*&T ^-feX^rfg 
ifeSti'. CPU 1 6&C*£T d?-b^tcot*r«. 10© 
r*-bXD*BB«:IWHW-*. JlfltfMctt. CPU 166c* 
ST *-te*aSIH**7S>*4 2X:iJ0> h U"C. C(7)*7 

tc<fc4T^-feX*tfiBfr4 B fit. 7 t 1 8*5* 
2>'2 Ote*4T*Hr*#te70fcfit CPU1 6tc*4 
T*-fe**FWfl£-B"5. 

[»»] T^*JHlH#ifcSoTt*S'<?7T 18*5 
J: 2 CHC * £ T ^ -fe J* £ tc f^fiE "T 4 £ <b # "C * , 
OliTttCtl6^-;7 7 1 8*5*0*2 0frC*5W5«fiJI<D 




1 

cet^>h i i sx mnwm t %immmmm ^nrt^t^ 
» 2 if - * KitiE-r « w 2 > t * m» 0 , su 

IE» 1 -r- **$«fctf»2 £<Dl*-rti*>>— JiCDtcSbCc 

BJKSI 2f-^ ©fcft ccBJffi^ x fcuntfe u fcSHIffl *fl!fig 
f4»ffi*a. *5 J: e/«HBaiB£*ISlK: ±4i9S3S*#(i 

1 fBlS&^X:^ f. n-;U[p]gg o 

[ 0 0 0 1 ] 

x mtmm t $mmmmm stirt > & <, > * 2 ^- * cc 

*fl£r*»2^>lHiift»3Ri*jBfft. «] ^-frfcj: 
[ 0 0 0 2 ] 

-^0Bl*C*Jt*r«, H^Lft^CCD (CharqoCou 
pled Device) H2>^^^m/;^fl^if(^-r--^^. 

t 2ttFht- H.i3Bttt8l|[4 L-rOS DRAM ( Sv 
nchronous Dynamic RAM) 3 CCfdttT fit. C<0 

#f# ft S tl & <t . C P U5^S DHAM3iC7^tXL/ 

' ;772 ' A '^74 *s«fcO'C P U 5 <bC^a»<D|5|B 
SDR A M 3 CC T •> Hz Xf Si*. § ^ CDT ^-teX 
( U 2 xx h ) S:«|f9*"£©K:^ * «; :i>hn-7 

[ 0 0 0 3 ] c CD J: 9 "j:«i^co /ua^ho- >L-[pig§ j 



C2) WH2 0 0 3 - 2 81083 

H)t8W(c ( fei A« 1 #fflCC 3 0 7 U-AComMT) s 
DRAM3«CR0iitruZ«^*4 o *^c. COBJO^ 

'<-;77>IK©';^i7FS:ftj6"rs, fit, CP 

u 5^^^*B«cc#A6h* \) i?xx h«:*tur«. ^ 

7 t 4 tC cfc h T 2 -b X^$^T t, fcaCC^aiT* cfc 9 fC 

10 [ 0 0 0 4 ] 

[#6ll^»»l/J:-5irSWH] S£*«, CP 

U 5 tCJ: & T^-fe^*i»7 Lr^6^ ^ 7 r 2*5<fcO'^ 

"C\ fcix «a 9 dcifk-fj: o (c C P U 5 CC J: -S r ^ -fe x 

co o o 5 ] €-n«>Acc. c(D«w©ifcsaw«, «i 

[ 0 0 0 6 ] 

2^XH&B5f?ttB|flit/. H l f f -*fcJ:WII2r r - 

- JUnlSBStc fee * r . ^2 -r - 5? (DtcibCC > s x *HJ]SK U /> 
mi «:« J'4£T 6 ?f.» . fej; 0'*ISi^f3CC J: 5 ffi Iffiift 

[ 0 0 0 7 ] 

irm) cemwr-tt, m 2 r-zotctou:* 
^ c fir. coi»ffi*sccj: &M£tt*ftsnfl ccitu 

^rpffi-fZ* Utc^-oZ. *2 7 r -^(0Sa*s|HflifrctB 

K*ti^ 0 fur, feaja«8^«ssnrc»s»i f-'- 

^ O A: 6t> ic / s x # m ft 3 n 4 „ 

[ 0 0 0 s ] c<rmwo&z>mm\v&, m 1 ^0 

S. WWJK#fi(cJ:S«l(r»*K:i£:ir»2 * 
© fc ft© ^ s X (D0Bft ff H T 6 3 6 CC fix. 

So ecDA^cc-FJhtt. i** , t'IEj||*Jr|3Bf3tifca52 -7 
- ^ ccoi , r h . *o^«B*MS?KHEiiS-i- a c i * 

s, 

: o o o 9 j mmz, w 1 7 v - ^coeimaaij^i^ 

•so 0 t'hStMiSi-r^O^a* 0^ a C(DJ:-'>(c|iBM4rS 



3 

[001 1 ] 

■»a c i a*r* . oc*rtt«ffli©iSite*i»±-rs c <b # 

[ 0 0 ] 2 ] C<D;%HJcD±i|vCDgfft ! f OffiKDgft, « 
[ 0 0 1 3 J 

intern] ii^Ds.it, c©**s«(D^^=i> ha 

X\ ^.lEtlgaiOrcDSDRAMl 2, ^-*»m>h 
p-7i4, y^e i jn>hn-7 J 4^rltSDRA 
mi 2ccr*-iz*-r4cpu i 6, H«tcy*y=i> h 
i 4 ^frors dr am i 2tc7^t7>t^2o 

<2>, < y? r I 8 2 0 £W 0 r & e cor^ 

gni>hn-^14 ! CPU 1 6. 2o©^-;77l8 
*5<fcL K '2 0(£. ASIC (Application Specified IC) 

2 2tcJ:->r -f*cc^jR.3tirt*&. *ur, - -Tjcd^ 
■j'y~7 1 8 tCW:. [x|*0&l^CC DtO^(-cj;ori|; 

2 0i-Ct<2. H^Uttt-^^+x^^-ySr/rL/ria^L/ 

[0014] SDRAM12i^*V3>hD-7l4 
:a> hD-;Wa 1 0 0, T KU*><* 1 0 2fc 

cto'ir- 1 0 4 £*rorEt>te«t«Sftrc*4. 
fir. y-ty 3J> ho-? ] cpu 16, j<? 

7 7 1 8 *5j: 7t2 0*>*>tDT£-fe*S3R < U £ 
x* h ) tC**0r. I 0 0 - 1 0 40)t&m%:'X<D 

[0 0 1 5] Ttc*>%. B2*#flB0r. ^t«Ja>F 
1 4«. 7 r 1 8fr*><07 ?-fe***i>ttf:5te 
0, 3K'^7 7 1 8teSx.6iafc 1 7 * — K#fiWE 
tfcir- **H)tBT ( = 1/6 0 [#]) rS DRAM 1 2 

fit. >^-'J^>hP-7 1 /ltd:, 
77 2 O^b0ij i?x^ h*2#@tCtR3teO. ^'^7 r 
1 8*>6SDR'AM 1 2«:(Eai0fciii«f r - **ffl»3T 
ri3»'< >7t2Q iCii&T&e tt*s. CPU16 ti . 

a*u&t4W'E*--*«af j g$nfci#K:s dr am i 2 

{•C y ^x* h^rff 0 i><OVt>^ e 'J3> hP-7 1 

U 1 6fr6<£>y £x* Kc*t-&-t-^< . ^CPU 1 6 
K <fc & T 2 42 * * ?f*M LT -5 . 



(3) #^2 00 3-2 8 1 0 8 3 

A 

1 0 0 1 6 ] C(D<t£. y*y 3> 1 4tt, C 
PU 1 6tcJ:ST^-fe^*W3»(bbfcBSIHI. tfeffftt* 
C P U 1 6G>fcaMc*'<* 1 0 0-104 *BSSJ(0/cH$ 
K^ r )>h1"^ s -tor. c©^')>HtelBB* s fl 
£f^fiIT etc* O fcOS^-CsfeftiC P U l 6 (C <fc >£> T £ Hz 
***««Ori*ii«£K:tt. SRCPUl 6KJ:&T£ 

■b^*-HttiBrT«. for. >.aso«Bfe*ia«:fflor 

'ivVr l 8*jJ;^^7t 2 0 tC<fc£T ^-teXJ&JIR;* 
WflbfW^ . ^'777 1 8WI>^ ? 7 7 2 0 

io ] o o - i o 4 £ra$rr£ 0 for. v 7 r 

2 occ<fcir^ Hz*#»rofctt. ewrcpu i etc 

J:ST^-te^4fHa-r^< . CPU 1 6©fc«>tc^-X 1 

0 0- 1 0 4SrRJttT4. fc*>\ HfflTc«. >< t 

1 Sfcjrtf^? 77 2 OSCjciT^-fe^jaiBT*^. C 
ti 6^'';7 7 1 8 *JJ:c;/< 777 2 0 COS * ^H^tC S 

DRAM 1 2tCT£^7st"£WC^t*£B$nEn (7^t^7 
36J8IIBSIH) TateitfTb. **L9lc»teffl[ (T- (Ta 

i-Tb) ) J:«p fe/hSLifflltcHS-J-i. 
• 0 0 17] COcfc^CCCPU ] eCC^^T^-fe^H^I 
20 ^«HBTcJ:0 fcfii *»£«:«:. ^igC PU 1 6 5CJ:S 

T ^-feX*— HrJiKor, 7 7 1 8fc<ttf^777 

7 ] 84oJ:t^< ;>7 7 2 OCCj;-5>JMltBTl*3<DT^-b^* 
ISBE0rt*4. for, Cti6^777l8fcj:^-; 
77 2 OtCj:4ri?4z^^7 0fc(S. WtCPU 1 

tc ± siF.fit&r -fe ^ * i> mm o r t ^ a. 

[ 0 0 1 8 ] c 0)^ -t'js>hp-7l4 G>— jfiflMftft 
tCOl^r ^6tCl¥0<I^T^<i:. IHCgot, ^1^ 
30 ytya>hD-7l-4 « . «jtJB(i^S|nlB8 2 4 f y 
KS-5**.J5E|BJB2 6, 3oco-teU^^2 8. 3 0 
te<fcCK3 2 f ^> hn-JU«^£j5HHlll83 4, 37>K 
3tfiSc-iaBS3 6 t r K l/Xa>n'- ^ 3 8 ; Oir^fi^ 

masK 4 o j: v ^ > ^ 4 2 * s/v r i * ^ c 

[ 0 0 1 9 J COO %©«5te«fAifcSHKI2 4(Ctt, y 
d? X 7v h ff ^.B5aslS.g 2 6. A'.;77l8 te<fcCKM ^ 7 
7 2 0CDS y ^XX h (Request) ff^AtJ^ 

tii. ttfe. y ^« Hl^«llHI26tt. CPU 1 
6^6^x6^l<)^> h D— Jl/ (Control) ff^ < fjia? 

40 rsiBJR ( sel) ft^t. m&w^mm (w/r) fi-^^ctcK 

teiH^ ( TRANS ) ff^ &tTfl-^) i6&Vt!^ls$4 

2 3^6^x y -iz h (i-^tcs^^r^ggc p u i 

6 ffiO y 5? j: X h ff ^4*.jiR-r ^> c e ^>tC, ffi.rcllll.fS^ 
>EG!DH2 4tc«. K^bS(h1SS3 6/^e>l*ajT47 

^■te^»7 (Access End) ff-^b.A.tJ$n^> c f Or. 

aytW(4*spiB2 4 ». cn6 y * x* h fi^-^j:^ 

T^-feX^7(M#^6. CPU 16. '<^7Tl8*5<fc 
CK^ ' -^7 7 2 OOC^^OT^^^iWafbTl)©^* 
fS^"S"4fcS>Or ^ y * ^ ( Acknowledqe) ft^-^r^ 

r >o f#o . ^JiEOfcr ^ y y ^ ^a-^-Sr-b U^^28-3 



5 

2, T KU*n>/<c-*3 8, UTw ft#£J5HllB4 0 

fc^fc e>'# r v > * 4 2 tc{fu&-r & c 

[0 0 2 0] Hz £ 2 8 CCtt. CPU 1 6, ? 7 t 
1 8^t> f A-;7 7 2 0©*<?^e>3> h 0-;l/fi-^*i 
A*3ti4. CPU 1 6cDn> Ha-^fi#» 4 

p > h p - ;Mi^£ffi[p][?§ 3 4 Sfi-C-fe U * ^ 2 8 tc A 

coc^-rn^ i o^_Lj$cDT ^yj-; ^fs-^tcfiEo raw? 

0 <»0< CPU 1 6 , a'.;7 7 1 8*5<fcao<:? 7 
r 2 0 CD ^ %T ^-fe^S:WM-rSt©©3> h a-jl, 
ff-^iiWO) , iJKRLte=2> FP-;ufi-^£pv> F 

[ 0 0 2 1 ] K£J5fciaif&3 6«. A*3tifca> 

h p -;Kf jitf*? ^ > * 4 2 <J -b ^ 

h m-mc'ftt -z>X. SDR AMI 2 *ffl»t & Tctf><DJ ■=& 

y n > h p -;Ml^f ££j&0, 0 fc^ ■* y ^ > h p 

-^ff#€. p> F p-n^sx l o 0 ^rUtS DR A 
Ml 2(cAM^ c Sr*s, y p> F p-;U{f^ic 
tt. f^*r^r3v> F (Command) M#^fT FOX • 
* F P-y (R AS ) ff-*f, fciOTtjT K • * ho 
(CAS) flre*£*s$**l4. C(D^. ffTF 
0* . * hP-^fi^-^Jr^jT • * hu-^'fl 

tc, 6«, CPU 16. a,7 7 ] 

8 S fcfc£;< ';7 7 2 0 'vCj: 5SDRAM1 2 ^7 2 -fe 
W?7l/ci^ (^ftffKCtt. SDRAM] 2 <fc CO h 
rteiST^Sf'-^tl^OteAfci * ) . _b$CDT^ 

[0 0 2 2 ] glJCD-te U * * 3 0 KtJ. CPU16. ;s * 
77 1 8 tecfcO^s y7 7 2 0<D#^^6T K U7> (Adcir 
ess) ff#^.7v.7bi?n^ c U 2* £ 3 0 ii. CfrhOT 

MIR L . iKROfcr h' UX{f# £T FbX3>;w^3 
8tCA*rf 

[ 0 0 2 3 ] T KU^n>;<-^3 8 ±2iO*:T 5? 
^ U ^ ^ff^f. ?f T h" • * h P-7'(a#*5j:C^jT 

^ 3 7Hu ^fi-^*ff r K u xff J: OTJr K u 

ckD^iJr K o*©#*, r k u i o 2 */r or s 

DRAM 1 2tCA*T4. 

[ 0 0 2 4 ] £ O ^ * 3 2 CC{*. CPU! 

6 . a 7 7 1 S&itfX? 7 7 2 0<3D«&9 £<0F b 1Tt" 
(Data) ^^3ii-^fc^C0$Sll7^>^g^5^ 

io*7v y -7 ^ fi^K raw o . abr o fee 

)i7-(>^r-^a 1 0 4(Cjf,f^-r^ c 
[ 0 0 2 5 ] U f : < ffl#4J5E0if84 0 C P U 1 6 
6 / j;^6^^>n> h p^jKf^ s flBtHBiai*miHlB2 4 



(4) mm 2 0 0 3 - 2 8 1 0 8 3 
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hff^CcS-O'C^r. bf-f (Ready) ft 

^*a=isso. ^ofcu-f 1 ffi-^-^cpu i 6(-cf*^"r 

^ c CObf WS^l "H" u^;u$fcw "L" U^t 
"H" U^;bC0i^. CPU 1 6(Dtt{W#6«jftSih 

c p u i 6 (ommz&i&itstiz. 

[0026]*»5>*42«, CPU16(CJ:^SDR 
AMI 2 ^QT ^ -fe X «r*«6 if^T^y 'J y vff # ^ 

io s tifc i # cc ( (KStcti. ^17 ^ y «; i/ff-^^s 
f£f£ cM7t 6 f^izE-r 4 ' * n * £ ( clk) ft -s^cd 2 

^p ^»fc - wB#ryi*«s«o/ci#cc) . B$n*:&'!>> 
hofe^^ 0 -tor. c(7)^ r >> hfa^iizno/ciiffiT 
ctcas-r a i , s»^7 r > > h «jft *»7 o r . JrizScD y 

[0 0 2 7] COJc^tCfllfiSStifc^^ya^hD-^ 

i 4 tc*5 ^ r . fcix . la 3 frc^TD** t ir c p 

U 1 6£>6SDRAM 1 2 tc*t ITf- 3? iitrg 

20 ( a ) ^ u ^ ^ff^-cciiiwor, 3>hn-ji/ft 
^-cc'g^n^m 3 <b ) (omtRim^ "L" u-c^^ 

"H" O^Jl'tCJQc^iit&C, H3 (c) <Dm&W%ffl 

-f<yK*ffio**r B ) ^^f'-^^sja***^ 

"H" Is^M-cte-otctT&c ^-Or. ^'X^P ^^fl 
^•o;Xcd^^ ^;u -c\ [13 < d > <0«K3J6tK««-^* s , c 
PU16*S37> Kf#%tt»r*-5Ci*ar " idle" 
rt> 6 . SM© 1 If -f J^©f- ^ ^ h $^5HT <E> 

30 (Debt, CPU! 6 COT KU^fi^iBI3 (e) iC^T 
<t-5tC*B]CDT KU^ "AO" *JB^O, ^-5fft-s*«ia 

3(f) cc^Ti:9tc^|^T h "AO" tc*ft£;-r4« 
tTJO-r-^ "DO" €rjgjfi"r4. $6CC. ^^^p,, ^ff 

seq* cca^-rsii 

fctC, 13 ( e ) COT KU^ff#^;XCDT h U7v "Ai" 

[ 0 0 2 8 ] COJ: 5 CCH3 < b ) (DjKRfl^rt* "H" 

40 A fcB#.«S 1 2r . U 7"' ^ ff-^iJSlHlK 4 0*S, 13 

(g) tC>T<t"ct9CC "L" U^Jl/COUir > ff^-^rtB^JT 
^ o C n C-C J: -j r , C P U ] 6 (DffltW B#KtC ff jh 5" 

^eor. y ^xx he^eaaiKa 6#\ gi3 

( h ) (c-^TJ: 9 CCT i7 f - 4 7' *" L " co y i?x^ h ff # 

[ 0 0 2 9 ] CCOit (B#^1 2K*5C*r«> . »5tllE 
f£&S5lK 2 4 ti. 11 3 < k ) CC^T cfc 0 / s , 7 7 r 2 

40cOrc>44><DiT4. *Lt, C CD'/ ^ s y i>ff 
50 -mz U ~> r . zj v > F fg-^-StJSSIalSS 3 6 . d 3 ( m ) 



tC5Vr<fc9K:SDR AM 1 2 ft h $ *K*aTfc«> 

Kft-^*tH*br*5*J. 13 3 (n) 
tC^t^n-7> Kft-^tCJESb-CS DRAM 1 2fth><y 

[ 0 0 3 0 ] Kfll#ftJSRH»3 6W. SDRAM 

1 2 7 t 2 0 tc— iiOcD-r- **St#HiW*x 

/c t n«r m 4 i . Jr.as LtcT's-t xst r m *** *.as u . 

4 C ^'^72 0(^K^ffit*A:^CD-7 : '--^a(^^*S 
~,T^4<DT\ nv> K«#^aE0B3 6tt, Sg*-?* 
i*S-7fcf r -4'*CC*-^l*r. SDRAMl 2fth><y 
7t20 ^CD-r- **KiiS#3S7 Ofcrt>S^4«BrT4 B 
COCid 1 8 vCHx. bfltc?*— ^^SDR 

ami 2*c»*i&tr»*fcR*r**. 

[ 0 0 3 1 ] ttft«fft%£@K2 4K. K«**£ 
3 6 * 6 COT £ Hz * *£7 «#<De«&*SW *C ' < * 
7 T 2 OCC<fc4r*Hz*#**7 0fcC i^rlSl^UAii 
H3 ( k ) fcCTn-Ti-SCCC PU 1 6(<c J; 

[ 0 0 3 2] C COT 7 7 \) y ^ff-^-iC^ U T . H30 
t 3fbf 4 ft ^£l$III884 0 #13 3 ( g ) ©Uf 
■/fa^CDfi^U^Jl/* "H" Kibit^ 0 cnilSlBS 
CC. * V > £ 4 2 *s. a$Bfl<E>* '> > h ^tef 4 C 

[0 0 3 3 ] l/f-Vfi^ "H" U"<rt/-C*4flD. CP 
U16tt. H3 (a ) CD^^^P ^ ^fi#tcRIR8L/rH 
3 ( e ) COT K lx^fe«fc 1^813 < f ) CD^- 

¥JT-r£ c oso. h^*«Rtfrr*. cntcj;-? 

r. ^>K«#£0Hsltt2 4W:. 113 (m)CC^TJ: 
OiCSDR AM 1 2tCf r -^^#t^O^^Or3^> K 

fg " • *«feffi"T 4 <t i tc . C03v> k ft" ec.c&g L 
r. 1*13 (n) &C7nT cfc-^vCC P U 1 6 6 tittfj £ n/c 
f-^SDRAM12 (l$L<^ 4 CPU16W© 

[ 0 0 3 4 ] * It . [13 ©B5.«S t 4T O > 5? 4 2 t-C 

j: 4 * > h mwmmTcttcm-r&t , # > £ 4 2 « 

\) Hz y b a^Jf 4 C C CD U Hz ^ h ft -Sf KEClf 0 

r . isf* it#^jffi@BS4 o «. n 3 ( e .) cc^r <fc 9 
tc i-jt, c p u 1 6 mm ft- a <? j t- T4 C cni ihj 

B#IC. y ^X7s h ft -^^^EHB 2 6fl\ i3 ( h ) 

^.SEIalBS 3 6 *\ y Hz Hf ^OdJ^ L 
fcBf«5. i¥L<«IS3 <n) tc.iST^-* "D7" CDfsiM 
»7l/c^.i 5-CT^HzX^7ff-^*:fcB^^c ft 
-fc. COP$.«Si scDgutc, i3 ( i ) teJ:^ ( j ) tcTx 

•r<fc occ/s' . y 7 7 i 8 *5 <t^< 7 7 20 co§ *^€> u 
-j. 7, h m^ft mt> s nt c P * * 4> <o t -t & 0 

[ 0 0 3 5 ] y ^ x ^ h «^SElHli8 2 6* y ^ 
x * h (S^*«flt|& a titc C t . *s J: =1 > H fi-^4R$- 
I51B3 6*6T ^-fe^i^7fi-*^ttl^S4TfcCi*ftW 



C5) ^2 00 3 -2 8 1 08 3 

3 

r. ®7 t ci«(i^[Hl5§2 4«. C PU 1 6tCct4T^Hz 

4c Mf*W«. H3 (k) frcS^-T J: -5 CCjEttOflEj^mfft 
^T^?7t 1 8tCj:47^Hz^*WS»fb"r^< 7 

JiSSSS 3 6 ft. H 3 < m ) JCthT J: *5 vC S D R A M 1 2 

It, C <D .7 -7 > K ft ftf o T , 03 (n) (C^TJ: 
•5tC^y 7 t 1 8(Cf9Snfcf-$^SDRAMl 2 
10 <8*L < tt. ^ 77 18 fth<T)T K UXff -^-CJSffiS 

I 0 0 3 6] =3 v> K«#^SE|5IIB3 6«. ^'^ 7 t J 
Sftb SDRAMl 2 ^(O— il*)C0-5r-**«*ii*<* 

x/ci 4 i . ±as u /c7 * hz 7s *rr 

l&T <!> o C ncc J: -3 r , flt5t«(a[*ffilHlB 2 4(i^ < y ? 
r 1 8tc<fc5r ^H2^*sjK7L/fcCi*HM»0. 13 
( m ) frCTnfJ: 0 6CB#«S t. 6CC*5t*r ^< v '7 r 2 0 OCi: 
!?^7,*mmt^ &1k<DT 2 7 'J ^^ff^*^ 

20 4 C 

[0 0 3 7 ] C CO 7' ^ 7 y y isiW J i7<D£.i&lC)Z'gLT . 
^v> K<feSE|n|B83 6ti. H4 < m ) vCt^T J: o tc S D 
RAM 1 2lCT'-$%m$i2±t*?cib<D^-?> Kfi-^**. 
^T4 C fit. CC7^nv> K«#CCffi^r, H4 
(n) (.c^fJ:9tcSDRAMl 2 (S*U<tt. ^ -.v ^ 
t 2 0 ft h CD T K U 7> ff rlg^ S n /c®^. ) * 6 ^ > -y 
7 7 2 0 tOii^f-- **R^Ul3n*. fe*5. y V r 

18fcJ:^^7T2 0(i. HHfcf 7 -*** 
fflT-SfcabCDS RAM (Static RAM) 4 4 *5j:0'4 6 JLU 

30 9Hc. p/T^^foi ( = ] /3 o L#] ) Sic y hit 
^W^JtMiO hn-7 4 8 tecfc^S 0^1^® 

[0 0 3 8 ] C CD^ -v 7 ? 2 0 ^Ott- 5?CDH^{±i LA* 
-"il»3*&b5£. ^ v> K*feRJE|p|K3 6«r i?-fe^»7 
tit. 0^ltlflr.ft£glK2 4*. C 
©7 ^ Hz 7,^7 ff -^-Offt^CCCDg U T , 14 (k) (C^ 
■TJ:9tCCPU 1 6tC<fc4r ^HzX^WSMkT^gCDT 
^ y y ^ ^ff 4c fir. ccdt ^ y y - y y 
(t-^tciSS U r . pj 4 ©H#* t Jtcte ^ r . U -r y ff 
40 ^J3cle]88 4 0*i4 ( g- ) CDl>f : { ff-^CDfI-^U-<Jb^ 
"H" U^ibit^iiitC. *7^>£4 2*B$HO* 

I o o 39] c ncc<k or. C P U 1 6 « . H 4 < a ) 
CO^'7 7 P ^ 7if#(C|H]ffiur!14 (e ) CDrKU^fe 
J:tfl24 ( f ) CDif- d?«:l(|^:H»rf 4. *UT. 
> K«^0EInIB82 4 H4 ( m ) CCrRfJ: o^SD 
RAMI 2CC^«-^«:«tiAtr^c^CD^-7> Kff^-^r*. 
flErSiitic, ccd^-7> K(t-9tcJSS?L-C. {14 
( n ) JCtST J: 0 CC C P U 1 6 A> 6 tU.Tb $ titer r - ^ *S 
50 SDR A M 1 2 i-C IIK^SB» e n 4 0 



[0 0 4 0 ] CPU1 6 tt, U r f ft *W*BK '* L" U 

KiSfrrccciiT&mn tc, te^T^^-^ft^riz; 

U£x. /c i*"JKT & i . *<DB#* t srS^ff -S§-ft 

"L" u^A-iur. jl<DT ^xSM^ftif£7t"& s 

CPU16(1 T Flx^OK»f»riBlfl#CC. e 
jtkVU&mm "IDLE" W§„ tt*J, CCDCPU 1 6 (C 

v y t 2 0 (Di* rtifp h y ^ x x h ff-^lij^ 3 ft S iQ 
* "COMB . flBtelBfiMfcjeiHlB 2 4tt. C P U 1 6 *c J; & 

r * -b 7, * wftft-r * sot * >"j * ^ft -9* urn 

WS, fcfcU CPU16tt jMRff^ft "L" L^;l 
<b Lt S#*^FfiBftLrc*4©r, H4 (e)CDTKU 

j& t 7*> 6 T c^igjft L fcB* j&T fc */c CPU16(-C 
<fc £ r 2 -b x *s**7 I r c » Jtc n tttetc « . in 3 ob#jS t 

[ 0 04 1 115 ft#Ml r , ftjfc*M4&5£l§IHI 2 4 © 20 

(i$S§5l2 4 «. 4 -OCDU^X £52, 5 4, 5 6 *5 
^'5 8 i^n-ye 0^a(y c CCD') 5 
2*$J:0'5 4CC y ?xx Hi^£J&Hlffg2 GfrbOV ? 
xx Mf^#\A;ft3ft& 0 ^lt, b^X£5 6tO^ 
7? 1 8*p6©y £xx Mi#7&SA*>3*i. 1^**5 
8tC/<* 7 t 2 0 ^XX Ht^vA.;b3ft& e 

SU^^5 2-5 8 ti. At) £ nfc U ^ xx b fi-^fft 
Rf#L, U>>X£5 2ft|&< 3oOU^i54 f 56 
fej; O' 5 8 tc $ ft y V x X h fl x =a ~ 6 0 30 

ccA*3ft£. f3-«oii. A^snfcy^xxh 

[ 0 0 4 2 ] &*s. U ^X $5 4-5 8 frctt, v> K 
«#*J5HslB 3 6*67^« ft 7 ft 3 ft £ c 

& Ui/7^54-5 8 SR7 * -te ***7 

tccESUTSfcSrtg ( y ?xx m-sf > ft y -tz ? br 

ff^fft U^X£ 5 4 tCA*T4 0 Ifc^t, 130B| 40 

£. t 4cc*jt * r y * x x h ft ^saiiiS 2 6 6 2 eg 
tcffljfi 3 ft y £ x x h S-^tt . r ^ -fe X457(i#cc<fc 
^t'i-fe-; ^MiCUyX^5 4fi«^ 0 -f-LT, 
C O U i>X ^ 5 4 rttC^o y ^ XX h ft H 4 C?3 
D*j5 t S(Z fee >tl/f f (f ^fft " H " U ^ )V t -r 5 COCC 

[0 0 4 3 ] C(/^-t'J^>FD-7l4 0— aoi&fp 
dtlt, CPU16U, H6©7P-H-C'^33h-5-& 
SaS4351J-3"5. CC0H6O7 P-UfcgEorC 

P U 1 6 (Dm it ft M SP T € 5 fctf? CD t ^ «J) ^> Si) ifP p y ■=? 50 



(6) #HJ 2 0 0 3 - 2 8 1 0 8 3 
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A«. MCPU 1 6Wlf ^7*D ^A^^t'J 7 0 
[0 04 4 ] 0 6*#JHLT. fftfp*-3&s}*ffi3ns 

cpui6(^. XT-^^sncji^, iiJRff-^ft 

"H" U^;l/i-r^>c fit. X-7-^^S 3 CC*5l*T\ 

ft "H" "L" b<Jl/iOfdl 7sfy7 

S 5 tCjltf B 

[ 0 0 4 5 ] Xf- y 7 4 S 5tC*JL>"C. CPU16('l S 
DRAM 1 2tCJS^4^***B<DT KbXftl^U, 
X f-;7'S7 £C fee » r . ^KRS l/c7FUX tC*tJE"f 

iswo-r-^iRsrio tit. 7>f-;7's9Uo 

^Tl^HK^ff^ft " NONSEQ" i L/fc^. &<D7^r v? 

10046] xfy7*si i cpui e w . 

a. ccr\ ;X©f-^^l> (*/c±r<D^-^ftlE 
asLJKArt^to t$m-$z>t. cpui6ij, x^ 

■;7S 1 5«Cil#, ^K^CCD'7 r -*tC*tl£'r4T KUX 
fit. X-r 7 7S 1 7 tCfeC^r. l/f ^ 

;U-C**i#. ^f ;7 4 S 1 9Kitt^ a 
[0 04 7 ] 7s7--;7'S 1 9CC*5HT. CPU J 6(^. 
3 h IC'XO 7- $ ft »S L> t C CDR^f^, X -r ; . ^ S 1 

3tcii) c x-r-y-^s i 3 ecfec^r^o^-^^^'tt^ 

(^TCD^-$*«KSSO»^fc) ifW-r^i. CPU 
1 6 l^, ^ISXf- ^ 7S1 3 ^6Xf- -X'S 2 1 iCil 
& G fit, C cdx f-;7'S2 1 OCfct >rlEiiS«3RfS-^ 
ft " idle' il/dl X-r ^ -ys 2 3 CCfec^r-jiJRfi-^ 
ft H" U^;lf^c 3 6CC, •;7'S2 5(Cfe^ 



a(c^**WJfBS#*'r7 .t ;l KD "L" U-<;li 

[ 0 0 4 8] M±<Dl&BM> h'Tffi^X O (C . ^t'j3> 
hP-7 1 4tt. T£H2*fflffl#«S3ft-Cl*£'<* ^ 
t 1 8fect^^ -^^ t 2 0^6CDT^-feXS^<t, 
BiJtC-^A6tl4CPU 1 6/n6©T#iz*e#i*iB# 

U. Ch^777l8, A J 7 77 2 0W[>'CPU1 

6<Di.*-rtifri o©7 ^-fexftw^ftr^c oso. 
x i o o - i o 4*RS8rf£. 

[004 9 ] CCt, CPUI 6 (Dtc&ttC^-A 1 0 0 - 

2(Ccl->ot^'>>Ff^ 0 fir. h OfcH$M1# 

^ffiTcCCjib/ci#. Uv^<ff#ft "L" U-^iUi-T 

%c <trc pu i ecDttftft— aff±-r-5 0 fir. e 
ao« TtJRtitcsto r ^ ^7i8 fe r 2 0 

©fc«>Ccm:X^'^ 1 0 0- 1 0 4 SrMftOfcSL #(SC 
PU J 6 OOictiblCssx 1 0 0 - 1 0 4 4riattT%„ Ifc 
r . feJ:c>'^' ';7 7 2 0 tc <fc-5>ja*8(ft 

&T ^-teXftffilE-r^Ci^-c^. O^ Ci,tCti6^ -v 
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Vy 1 Sio^J^ y 7 r 2 Q^teljZm%<DmK*ffi± 

[0 0 5 0 ] &*5. ±a©SltB«-CW. f-" y ^2 Jl/^y 
7tcc©fBIH*ilSlffi-r4i»^K:ot*r8i98l//c*s, f w 

[0 05 1 life. CPU] 
6, >*v7t 1 8WtfA'-;7 7 2 0?:AS 1C2 2(C 

1 4(D**A S I CrfltJ&b. CP 
U 1 6, '<?:7 t 1 8^dJ:CKv<^ r?r 2 OCCOC^r^S 
<?<B8fl©1««.iOr4>J:t*. 3 etc, «'J3>Fp- 
v 1 4£A S I C*CJ:4m- K f )i7t8J$.if6cDrii 
&<. C PU^DS P&if*flHC*fc«&iltcJ:-j-C h 

[[Hi] C0*«<o— j8«iff»o«ia;*5R"r7'a * ^mr 
**. 

[ 1*1 2 ] 1*1 1 ©JttfcfflCC** W & S D K A M^<2T ^ -fe * 

-y 5 > y*«ta:w«:*-riaiBiar*4 P 

[H3] H2<DBBffi*J:0»jfflK:^L/fc*-f 
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[H4] H3(-Citt< $4 5 >yH-C*4. 

[16)11 0*«6W«Cfc^4C PU<D»^«r*"T7 n 

[18] H 7 (DtJWMCfcl >r fiE#CD S D R A M^CDT £ 

1 0 ■• /s7 N n> hu — JHhIB 
1 2 -S DRAM 
1 4 ■•■^* , J n > h n-^ 
1 6 -CPU 

1 8 , 2 0 --/s *7 t 

2 4-»«3fc«ffi««HH 
20 4 2"'*'J>$ 



[Hi ] 




CS) 



2 0 0 3-281083 



(b) A 77720 



Cc) CPU16 



TO 
7**A 



OT 



(a) A 7771 B ^ 



[H2] 



— ^ TPTPT x 




Tc 



B*8 

->&7£-fcrX4&5fcg : a*?7t18 > n'7?720 > CPU 16 



[03] 



~i! 



(a) CLK 

(b> SEL 

(c> W/R 

(d> TRANS 

(e> Addrest 

( f ) Date 

(«> Ready 
CPU16 



(h) 

(i) 
(i) 



-Request 
Buffer 16 
-Request 
Buffer20 



tl t2 



t4 t5 



t6 



~i_r 



-Request 
( k ) Acknowledge 

(m) Command (fi)- 



(n) 



SDRAM 
-Data 



~i_r 



"L-T 



i_r 



~ \ Suff g r?Q~ 



[E17 ] 



3 




6 


i 




1 . 


1 . i 

SDRAM 




m 




-<3 £>- 







CPU 


< fc> 






< fc» 


A 7?7 










f\"?37 
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2 0 0 3-281083 



[BM ) 



t? 



t8 



<a) CLK 



<b) 
<o) 
(d) 
(e) 
(f ) 
U> 
(h) 
<i) 
(i) 
(k) 
(m) 
(n) 



sa 
w 

TRANS 



Ready 

CPU 16 

-Request 

Buffer! 6 

-Request 

Buffer20 

-Request 

Acknowledge 



SDRAM 
-Date 



XT 



[05] 



me) 



Acknowledge 



(37^ ASS) 



( 

60 



24 



52 H Xfr 
54 % 



56- 



58' 



■ Acknowfedge 
(Buffer 18,20) 



Re<ju£st 
(CPU16) 



■ Request 
(BufferlSJ 



*■ Request 
(Boffor20) 



( *»-h > ---{*-»ft 

JL 



SI SEL -* "H" 



S3 W/R — "H"or* , L" | 
S7 H &tt«>T'-»Htt | 



S9 



-- [tran s - 



S11 — I TRANS -« "SECT | 




YES] 

sis — - } #a>ny*RS 




Ready "K"? 

Tyes 

$19— | &<Pf-»tftfe "| 



I TRANS — "IDLE" S21 

1 

1 SEL -+ "L" | — S23 

| W/R -> "L" | — S25 



/ 



(10) 
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(a) A >?72 



(b) a*?7?4 



(c) CPU 5 



[18] 




•JKT^izXfliS'cg a *;772 > a v7t4 > CPUS 



[19] 



IT 



r IT 

Ce) A*?772 \ V _ 



(b) AV774 



(c) CPU 5 



77t* 



5 



«7*-«UR5fcBE : A' 7 772 > a"?7t4 > CPU5 



F^?-A (## ) 5B060 CD13 KA03 

BA01 BB13 RR03 
5C022 AA13 ACO0 AC03 AC69 
5C052 AA17 AB02 DD02 EE02 EE03 
GA02 GA06 GB01 GD01 GF01 
GF04 



